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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference character "230" has been used to designate both the data path from 
Bus Controller K to Slave Device K1 and the data path from Bus Controller 2 to Slave 
Device 21 . Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required 
in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The replacement 
sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 

1 .84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 220 and 240. Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, evenif only one figure is being 
amended. The replacement sheet(s) should be labeled "Replacement Sheet" in the 
page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of the drawing 
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figures. If the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next Office action. The objection to 
the drawings will not be held in abeyance. 

Specification 

3. The disclosure is objected to because of the following informalities: 

In Paragraphs [0013], [0016], and [0017], "140 jk (j = 1 K, k = 1 L, 1....M, 

1,...,K)" should apparently be "140 jk G = 1, K, k = 1 , L, 1, .... M, 1,...,P)" (Note 
the comma added before M and that the second K has been changed to P); 

In the 4 th line of Paragraph [0021], "135 N " should apparently be "130 K " and 
"135K" should apparently be U 135 K "; and 

In Paragraph [0036], all references to "multiplexer 420" should apparently be 
changed to "multiplexer 410". 

Appropriate correction is required. 

Claim Objections 

4. Claim 30 objected to because of the following informalities: As written, Claim 30 
is dependent upon Claim 5. As Claim 5 is drawn to an apparatus and not a system, and 
given the manner in which the other claims are arranged, the examiner assumes that 
Claim 30 is meant to be dependent upon Claim 25, and has interpreted the Claim 30 in 
such a way for reasons of applying prior art. Appropriate correction is required. 



Claim Rejections - 35 USC § 103 
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5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 4,698,753 (Hubbins). Hubbins teaches an arbiter coupled to first and 
second processors to generate an arbitration select signal (Figure 1). Hubbins also 
teaches a multiplexer coupled to the first and second processors and to a slave (in this 
case memory). While Hubbins does not explicitly teach that there is a plurality of slave 
buses, he does teach that several devices can be used in parallel (Abstract). It would 
be obvious to one of ordinary skill in the art at the time of the invention to connect 
multiple arbiter/multiplexer units to the first and second processors. One would be 
motivated to do so in order to allow for independent access to the slaves by each 
processor. 
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8. As for Claim 2, Hubbins also teaches that the device access information provided 
to the slave may be write data. (Column 3, Line 59 - Column 4, Line 22) 

9. Claims 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hubbins 
as applied to claims 1-2 above, and further in view of U.S. Patent No. 5,590,369 
(Burgess). Burgess teaches the additional limitation of an address decoder (Figure 1 , 
Item 84) that decodes the slave address (Figure 1 , Item 80) and generates a device 
select signal (Figure 1 , Item 88). See Column 6, Lines 9-35 of Burgess. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use an 
address decoder as taught by Burgess in the apparatus of Hubbins. The motivation for 
doing so would be to allow for multiple slaves on the slave bus, in addition to the RAM 
of Hubbins. 

10. Claims 4-5 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hubbins and Burgess as applied to claim 3 above, and further in view of U.S. 
Patent No. 5,453,737 (Opoczynski). Opoczynski teaches a selector (multiplexer) that 
selects data from multiple data buses for I/O (Figure 3, Item 46). Multiplexer 21 of 
Figure 2 of Hubbins is bi-directional to allow for reads and writes to memory, so it 
performs the functions of a multiplexer and a de-multiplexer. Therefore, Hubbins 
teaches the use of de-multiplexer to provide the bus response information to one of the 
first and second processors. It would have been obvious to one of ordinary skill in the 
art at the time of the invention to include the selector of Opoczynski in the apparatus of 
Hubbins and Burgess. One would have been motivated to do so in order to further 
support multiple slaves on the slave bus, in addition to the RAM of Hubbins. 
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11. As for Claim 5, Hubbins also teaches that the device access information provided 
to the slave may be write data. (Column 3, Line 59 - Column 4, Line 22) 

1 2. As for Claim 7, Hubbins teaches that a DMA can be used as a host (Column 1 1 , 
Lines 29-37). 

1 3. As for Claim 8, Hubbins teaches that a microprocessor can be one of the devices 
connected as a processor (Figure 12 and Column 11, Lines 13-28). 

14. As for Claim 9, Hubbins teaches that the first slave device is a memory device 
(Figure 1). 

15. As for Claim 10, Hubbins teaches a homogeneous set (all memory devices) 
(Figure 1). 

16. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hubbins, 
Bugress, and Opoczynski as applied to claims 4-5 and 7-10 above, and further in view 
of U.S. Patent No. 5,717,895 (Leedom). Leedom teaches access to common memory 
by various devices through a common memory interface (Figure 1). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the common 
memory and common memory interface of Leedom in the system taught by Hubbins, 
Bugress, and Opoczynski. One would have been motivated to do so in order to allow 
the various slave devices access to data that would need to be shared. 

17. Claims 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 4,698,753 (Hubbins). Hubbins teaches an arbiter coupled to first and 
second processors to generate an arbitration select signal (Figure 1). Hubbins also 
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teaches a multiplexer for providing device access information coupled to the first and 
second processors and to a slave (in this case memory). While Hubbins does not 
explicitly teach that there is a plurality of slave buses, he does teach that several 
devices can be used in parallel (Abstract). It would be obvious to one of ordinary skill in 
the art at the time of the invention to connect multiple arbiter/multiplexer units to the first 
and second processors. One would be motivated to do so in order to allow for 
independent access to the slaves by each processor. 

18. As for Claim 22, Hubbins also teaches that the device access information 
provided to the slave may be write data. (Column 3, Line 59 - Column 4, Line 22) 

19. Claims 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hubbins as applied to claims 1 1-1 2 above, and further in view of U.S. Patent No. 
5,590,369 (Burgess). Burgess teaches the additional limitation of an address decoder 
(Figure 1, Item 84) that decodes the slave address (Figure 1 , Item 80) and generates a 
device select signal (Figure 1 , Item 88). See Column 6, Lines 9-35 of Burgess. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use an 
address decoder as taught by Burgess in the apparatus of Hubbins. The motivation for 
doing so would be to allow for multiple slaves on the slave bus, in addition to the RAM 
of Hubbins. 

20. Claims 14-15 and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hubbins and Burgess as applied to claim 13 above, and further in 
view of U.S. Patent No. 5,453,737 (Opoczynski). Opoczynski teaches a selector 
(multiplexer) that selects data from multiple data buses for I/O (Figure 3, Item 46). 
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Multiplexer 21 of Figure 2 of Hubbins is bi-directional to allow for reads and writes to 
memory, so it performs the functions of a multiplexer and a de-multiplexer. Therefore, 
Hubbins teaches the use of de-multiplexer to provide the bus response information to 
one of the first and second processors. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to include the use of the selector of 
Opoczynski in the apparatus of Hubbins and Burgess. One would have been motivated 
to do so in order to further support multiple slaves on the slave bus, in addition to the 
RAM of Hubbins. 

21 . As for Claim 1 5, Hubbins also teaches that the device access information 
provided to the slave may be write data. (Column 3, Line 59 - Column 4, Line 22) 

22. As for Claim 1 7, Hubbins teaches that a DMA can be used as a host (Column 1 1 , 
Lines 29-37). 

23. As for Claim 18, Hubbins teaches that a microprocessor can be one of the 
devices connected as a processor (Figure 12 and Column 1 1 , Lines 13-28). 

24. As for Claim 19, Hubbins teaches that the first slave device is a memory device 
(Figure 1). 

25. As for Claim 20, Hubbins teaches a homogeneous set (all memory devices) 
(Figure 1). 

26. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hubbins, 
Bugress, and Opoczynski as applied to claims 14-15 and 17-20 above, and further in 
view of U.S. Patent No. 5,717,895 (Leedom). Leedom teaches access to common 
memory by various devices through a common memory interface (Figure 1 ). It would 
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have been obvious to one of ordinary skill in the art at the time of the invention to use 
the common memory and common memory interface of Leedom in the system taught 
by Hubbins, Bugress, and Opoczynski. One would have been motivated to do so in 
order to allow the various slave devices access to data that would need to be shared. 

27. Claims 21-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 4,698,753 (Hubbins). Hubbins teaches an arbiter coupled to first and 
second processors to generate an arbitration select signal (Figure 1 ). Hubbins also 
teaches a multiplexer for providing device access information coupled to the first and 
second processors and to a slave (in this case memory). While Hubbins does not 
explicitly teach that there is a plurality of slave buses, he does teach that several 
devices can be used in parallel (Abstract). It would be obvious to one of ordinary skill in 
the art at the time of the invention to combine multiple arbiter/multiplexer units (bus 
controllers) to the first and second processors in an interface circuit. One would be 
motivated to do so in order to allow for independent access to the slaves by each 
processor. 

28. As for Claim 22, Hubbins also teaches that the device access information 
provided to the slave may be write data. (Column 3, Line 59 - Column 4, Line 22) 

29. Claims 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hubbins as applied to claims 21-22 above, and further in view of U.S. Patent No. 
5,590,369 (Burgess). Burgess teaches the additional limitation of an address decoder 
(Figure 1 , Item 84) that decodes the slave address (Figure 1 , Item 80) and generates a 
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device select signal (Figure 1 , Item 88). See Column 6, Lines 9-35 of Burgess. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use an 
address decoder as taught by Burgess in the apparatus of Hubbins. The motivation for 
doing so would be to allow for multiple slaves on the slave bus, in addition to the RAM 
of Hubbins. 

30. Claims 24-25 and 27-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hubbins and Burgess as applied to claim 3 above, and further in view 
of U.S. Patent No. 5,453,737 (Opoczynski). Opoczynski teaches a selector 
(multiplexer) that selects data from multiple data buses for I/O (Figure 3, Item 46). 
Multiplexer 21 of Figure 2 of Hubbins is bi-directional to allow for reads and writes to 
memory, so it performs the functions of a multiplexer and a de-multiplexer. Therefore, 
Hubbins teaches the use of de-multiplexer to provide the bus response information to 
one of the first and second processors. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to include the selector of Opoczynski in the 
apparatus of Hubbins and Burgess. One would have been motivated to do so in order 
to further support multiple slaves on the slave bus, in addition to the RAM of Hubbins. 

31 . As for Claim 25, Hubbins also teaches that the device access information 
provided to the slave may be write data. (Column 3, Line 59 - Column 4, Line 22) 

32. As for Claim 27, Hubbins teaches that a DMA can be used as a host (Column 1 1 , 
Lines 29-37). 

33. As for Claim 28, Hubbins teaches that a microprocessor can be one of the 
devices connected as a processor (Figure 12 and Column 1 1 , Lines 13-28). 
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34. As for Claim 29, Hubbins teaches that the first slave device is a memory device 
(Figure 1). 

35. As for Claim 30, Hubbins teaches a homogeneous set (all memory devices) 
(Figure 1). 

36. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hubbins, 
Bugress, and Opoczynski as applied to claims 24-25 and 27-30 above, and further in 
view of U.S. Patent No. 5,717,895 (Leedom). Leedom teaches access to common 
memory by various devices through a common memory interface (Figure 1 ). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use 
the common memory and common memory interface of Leedom in the system taught 
by Hubbins, Bugress, and Opoczynski. One would have been motivated to do so in 
order to allow the various slave devices access to data that would need to be shared. 

Conclusion 

37. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent No. 5,598,542 (Leung), U.S. Patent No. 6,233,635 
(Son), U.S. Patent No. 6,275,890 (Lee), and U.S. Patent Application Publication No. 
2002/0010822 (Kim). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeremy S. Cerullo whose telephone number is (571) 
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272-3634. The examiner can normally be reached on Monday - Thursday, 7:00-4:30; 
Alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark H. Rinehart can be reached on (571) 272-3632. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free) 




